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disinfection of sinks and reenforced infection control, additional patients
with SOl colonization were detected. Prospective collection of stools and
gastric samples showed that colonization occurred within 24 hours after
delivery in some babies. This observation suggests that colonization by S.m.
already occurs outside the NICU, i.e. the delivery room.
conduslons: Transmission of Serratia marcescens within NICUs may be
multifactorial and epidemiological investigations are useful to detect risk
factors for S. marcescens acquisition. A comprehensive infection control
approach is needed to deal with such outbreaks.
l!!1~ Outbreak of Propionibacterium aenes post-operative
shoulder arthritis in non-debilitated patients
PH. Berthelot, A. Carricajo, G. Aubert, H. Akhavan, D. Gazielly, F.
Lucht
University Hospital ofSai"t-Etie'Jl/e, Fratue
Background: Propionibacterium awe.' can very rarely cause surgical wound
infections generally in association with foreign bodies and mainly in
debilitated patients. We report an outbreak of P. aenes post-operative
shoulder arthritis in young healthy patients from January 1998 to February
1999.
Method: An investigation was conducted including retrospective and pro-
spective epidemiological studies; review of skin preparation practices;
surfaces, air sampling and analysis ofthe design and efficacy ofthe ventilation
system ofthe operating theater. Cases were classified as certain (arthritis with
gray gelatinous-appearing material and isolation of P. ames), probable
(gelatin without identification of P. ames) or possible (arthritis without
microbiological identification).
Results: The medical files of 154 patients who undergone shoulder surgery
were reviewed and 10 cases were classified certain, 4 probable and 2 possible.
Risk factors recovered were male gender and increased duration ofsurgical
procedure (P = 0.02). No health care worker was suspected by the
epidemiological study to have contaminated patients in the operating
theater. Skin preparation practices were improved without cessation of
the outbreak. With the technique of random amplification (rep pCR), only
two different genomic patterns among the 10 infected patients were found.
P. awes was recovered in the air and on surfaces after 2 cleaning of the
operating room. Room air change was insufficient for orthopedic surgery (3
per hour) and computer simulation ofairflow pattern revealed an inadequate
airflow circulation inducing duct contamination of wound during surgery.
After modification of the ventilation system and adequate cleaning of the
operating theater, no case was recorded sinee one year. To our knowledge, it
is the first outbreak of P. awes post-operative shoulder arthritis reported.
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IMo039! Risk factors for surgical site infections after cardiac
surgery
C. Ruef, p. Vogt, D. Schmidlin,]. Grote, E. Schmid, M. Turina
University Hospital ofZurich, Zurich, Switzerland
Objective: To determine the influence of clinical parameters on the risk for
the development of surgical site infections (SSI) after cardiac surgery
(CABG, valve replacement, combined procedures) and to compare these
parameters with the NNIS risk index score (RIS).
Methods: Prospective surveillance of cardiac surgery procedures during
98-99. Recording of clinical parameters and presence of SSI (CDC defini-
tion). Multivariate logistic regression analysis of risk factors. Age marched
case control study to determine risk factors in infected patients.
Results: Among 689 pts (75% male, mean age 63.1 yrs.), overall SSI-rate
was 4.8%. SSI-rate was higher in patients with RIS 2 or 3 (7.1 %) than in
patients with RIS 0 or 1 (3.7%) [p = 0.05]. By univariate analysis, repeat
surgical intervention after the primary procedure was also significantly
associated with an increased SSI-risk (p < 0.00(1). Age, sex, timing of
perioperative prophylaxis did not influence SSI rate. In a case-control study
reoperation was confirmed as an independent risk factor for SSI after cardiac
surgery (Odds ratio 15.0, 95% CI4.8-46.7), whereas RIS was not. SSI rate
was 1.5% in patients without reoperations (n = 589). In this subgroup,
foreward stepwise regression revealed age> 60 years and ICU length ofstay
> 3 days as significant risk factors (p < 0.05) for the development of SSI,
whereas inappropriate timing of the first dose of perioperative prophylaxis
was not associated with an increased infection rate.
condusions: Patients requiring reoperations are at the highest risk for the
development of SSI after cardiac surgery (SSI-rate 24%). Since these
infections are frequently caused by multiresistant organisms, new preventive
strategies must be studied to reduce the infection rate in these patients.
[Mo040Icathete....related bacteremia during phases of leu
stay
M. Nydegger, R. Hugelshofer, C. Ruef
University Hospital ofZurich; Zurich, Switzerland
Objectives: Comparison of catheter-related infections in 5 ICUs focusing
on laboratory confirmed bacteremias (CDC-definition of bloodstream
infection; BSI-LCBD.
Methods: Prospective surveillance (5/96-10/97) of5 ICUs (medical, surgi-
cal [cardiac, trauma, neurosurgery, general surgery]) for catheter-related
bloodstream infections (CR-BSI). Registration of microbiological cultures
(blood and catheter tip) and clinical signs.
Results: In the cohort of 1324 patients we observed 39 episodes ofCR-BSI
among 120 patients (93 male, 27 females, mean age 54.8) with catheter-
related infections or bacteremias originating from other sources. Overall rate
ofCR-BSI was 3.22/1000 catheter days with 56.4% caused by gram-positive
pathogens. Candidemia (n = 2) was observed in the later phase of
hospitalization. CR-BSI- rates (infections/l000 pt. days) were significantly
higher (p < 0.05) during the early phase (days 0-3) of hospital stay in the
medicallCU (7.7) than in the trauma (1.0) or cardiac surgery ICU (0.5).
CR-BSI rates increased during hospitalization in the cardiac surgery ICU
(5.7) in patients staying > 7 days, but remained stable in trauma ICU
patients (1.1) during the same period. All CR-BSI diagnosed in the medical
ICU during days 0-3 occurred in patients who had been transferred to the
ICU from other units or hospitals with central catheters already in place.
Conclusions: Compared to NNIS-data, CR-BSI rate was low in the trauma
ICU. We found a significant increase ofCR-BSI in cardiac surgery patients
hospitalized for > 14 days. This indicates the need for enhanced infection
control interventions. Preventive efforts in the medical ICUs should be
targeted towards early exchange of central venous catheters in patients
transferred from other units.
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IMoP172! Characterization of p-Iaetam resistance in
Acinetobaeter baumannii isolates
M. Navia, C. Danes,]. Ruiz,]. M. Sierra,]. Vila
Microbiology Lab., Hospital Clinic, Barcelona, Spain
Objectives: To characterize the mechanisms of ,8-lactam resistance in 21
strains of Acinetobacter baumannii isolated from different hospitals around
Spain.
Methods: Epidemiological characterization of the strains was performed by
pulsed field electrophoresis. Susceptibility testing was determined by micro-
dilution.lsoelectric focusing was used to determine the pI ofthe ,8-lactamases
in each strain while PCR amplification ofTEM, CarB and OXA genes was
done using specific primers. Enzymatic activity was determined in a
photometric assay in which the rate ofnitrocephin hidrolysis was measured.
To determine if the OXA genes were contained within integrons, pCR
amplification waS carried out with integron specific primers and sequencing
of the amplicons was done using a Perkin Elmer rhodamine sequencig kit.
Results: Four of the 21 isolates were the same clone. The remaining were
epidemiologically unrelated. Resistance ~atterns could be c1earl.r groupc:d
into the following phenotypes: I (AMP, TICR, plpR, CAZ , CTXR,
FOXR, IMpRf II (AMpR, TICR , pIpR, CAZR , CTXR, FOXR , IMPS); III
(AMpR, TIC ,pIpR, CAZ', CTXR, FOXR, IMpS); IV (AMpR , TIC',
PIP', CAZ', CTXR, FOXR, IMpS) and a fifth group with various others.
24% (5/21) ofthe strains presented a TEM-type ,8-lactamase, 33% (7/21) had
an OXA and in none was a CarB gene amplified. All strains had a ,8-
lactamase with a pi > 8, presumably a chromosomal ,8-lactamase, although
only over halfof them showed a rapid nitrocephin hydrolisis Amplification
of integrons in OXA-bearing strains, revealed that the OXA-type genes
were actually contained within them and, with one exception, they
happened to be OXA-21 genes. The remaining, was an OXA-20.
Condusion: The high levels of resistance to I3-lactam antibiotics of the
Acinetobacter baumannii strains studied, have been explained in every case by
the presence ofa TEM or OXA-type ,8-lactamase gene or the overexpression
of a chromosomal ~-Iactamase. The OXA-type genes were found to be
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contained within integrons. In one case, the gene turned out to be an OXA-
20, which up to date has only been previously described in Pseudomonas
aeruginosa.
[jVIoP17~ carbapenem-resistant Adnetobacterspp with IMp·
3, a new zinc fj·lactamase in Hong Kong
Y. W. Chul , M. Afzal-Shah2, E. T. Houang1, M. -F. Palepou2, D.].
Lyon!, N. Woodford2, D. M. Livermore2
tDepartmellt ofMicrobiology, CUHK, Hong Kong, China; 2Antibiotic
Resistance Monitoring and Referel1ce Laboratory, CPHLUtiited Kingdom
Objective: To characterize a carbapenem-hydrolyzing /3-lactamase from
clinical isolates of Acinetobac/er spp, collected at Prince of Wales Hospital,
Hong Kong between 1994 and 1998.
Methods: 41 Acinetobacter isolates, reported imipenem-resistant by disc
diffusion, were revived and tested for blalMP by PCR. Amplified rDNA
restriction analysis (ARDRA) was used to determine the genomic DNA
group (GDG) of blalMP-positive isolates and Enterobacterial Repetitive
Intergenic Consensus (ERIC) PCR was used to determine their genetic
relatedness. blalMP PCR products (879 bp) from four representative isolates
(2 of GDG 2; 2 of GDG 3) were sequenced, and purified enzyme from one
isolate was characterised.
Results: Of23 blalMP-positive isolates (imipenem MICs 0.25-16 mg/L), 13
belonged to GDG 3, with \\ distinct ERIC patterns; 8 to GDG 2 with 3
patterns; and 2 to other GDGs. The four sequenced amplicons included
identical open reading frames. These were predicted to encode a mature
polypeptide of246 amino acids, with 95.9% homology (10 substitutions) as
compared with classical IMP-l and even greater difference from IMP-2,
recently described from A. baumannii in Italy. The new enzyme, designated
IMP-3, had similar properties to IMP-I. It was strongly active vs. imipenem
and meropenem, with Vmax rates 53% and 8% penicillin G, respectively,
and was also active vs. oxyimino aminothiazolyl cephalosporins, but not vs.
aztreonam. It was inhibited by EDTA, but not by clavulanate or tazobac-
tam.
Conduslon: A new Class B (zinc) 8-lactamase, IMP-3, has been present in
strains of Acinetobacter for over five years in Hong Kong.
IMoP1741 Typing of Adnetobacterbaumannii isolated from
respiratory infection
E. Mathai, V. Richard, G.]ohn, K. N. Brahmadathan
Christian Medical Colle,l?f & Hospital. Vello,e, India
Objectives: To type Acinetobacter baumannii isolates from nosocomial
respiratory infections, to ascertain epidemiology ofthis infection in a tertiary
care hospital in South India.
Methods: Twenty seven isolates obtained during October to November
\998 were typed at Central Public Health Laboratories, London, UK, using
random amplified polymorphic DNA (RAPD) profile. Minimum Inhibi-
tory Concentrations (M1C) of antibiotics were also determined.
Results: Ten different patterns were obtained with ERIC-2 primers; 14
isolates had similar profile representing a single strain. Thirteen ofthese were
from ventilator associated pneumonias in adults admitted in Intensive Care
Units. Within this type, two groups could be distinguished based on
antibiogram. One group was resistant to all antibiotics tested except
carbapenems. The MIC of Imipenem was raised in this group. However
two isolates tested did not have Imp 1 gene. Other RAPD types were
obtained from distinct areas in the hospital. Strains of different types had
similar antibiogram.
Condusion: Many different genetic types of A. baumannii are prevalent in
our hospital causing focal outbreaks. Antibiogram alone is not sufficiently
discriminatory. RAPD typing helps in identifying outbreaks.
IMoP17S1 Use of REP-PCR to study the donality of imipenem-
resistant Adnetobacter baumannii (IRAb) nosocomial isolates
Gabriela]. da Silva l , R. Leitao!,]. C. Sousa2, L. Peixe2
I Lab. of Microbiol., Fa'- ofPharmacy, Univ. ofCoimbra; 2Lab. of Microbiol.,
Fac. ofPharmacy, Univ. ofPorto, Portugal
Ten IRAb were isolated from one teaching hospital between March 98 and
March 99. In the two first isolates imipenem resistance (IR) was associated
with the production of an imipenem-hydrolyzing enzyme.
Objectives: Using a combination of phenotypic (biotype, antibiotype) and
genotypic methods (REP-PCR), the aims of this study was to determine
whether a11IRAb isolates identified were identical. We also included a strain
988P IRAb from another hospital.
Methods: All the isolates were identified by the Api 20 NE System, and the
antibiotic susceptibility was determined by the E test method. REP-PCR
was used as a DNA fingerprint method. The oligonucleotides used were:
RI, 5'-GCG CCG ICA TGC GGC AIT and R2, 5'-ACG CCT TAT CGC
GCCTAC.
Results: All the isolates were highly resistant to imipenem (MIC > 32 mg/
L), to ticarci1lin, ceftazidime, ceftriaxone (MICs > 256 mg/L), cefepime
(MICs between 64 and > 256 mg/L). Three isolates were susceptible to
ampicillin/sulbactam. REP-PCR revealed three clones: one for 988P strain,
one for those three IRAb, hydrolyzing rapidly the imipenem (approxi-
mately 200 mU/mg of protein for all), and another profile for the seven
other strains, isolated in the same ward and resistant to ampicillim/sulbac-
tam.
Conclusions: These results demonstrated that the imipenem-hydrolyzing /3-
lactamase Ab producers were not spread in this hospital and that REP-PCR
is a useful and rapid molecular typing method for the study of c10nality
among IRAb.
IMoP1761 Molecular epidemiological investigation using PFGE
and MSp·PCR assay of Adnetobacter baumannii Isolates from
nosocomial outbreaks
T. Semedol , M. Correia2,]. Quaresma3, L. M. Lito·,]. Melo Cristino·,
M.J. Salgado·, R. Tenreiro l , A. Duarre2
,Faculty of ScimCfS; ZFaculty ofPharmacy; JFaculty ofMedicine; ·Laboratory of
Mitrobiology, Hospital Santa Maria, Lisboa, Portugal
Acitletobacter species are opportunistic pathogens widely prevalent in nature
and generally regarded as commensals of human skin, respiratory and
genitourinary tract. They have been considered an imporrant cause of
nosocomial infection, with a propensity for developing multidrug resis-
tance. From 14 months between 1998 and 1999, 66 Acinetobacter baumannii
strains were isolated from hospitalised patients on different wards in the
university hospital at Lisboa. Antibiograms were determined and all strains
showed resistance to 21 antibiotics tested (B-Iactams, aminoglycosides,
quinolone). The isolates were typed by pulsed-field gel electrophoresis
(PFGE) with Apa I and microsatellite primed-PCR (MSP-PCR) with
different oligonucleotides directed to repetitive sequences. Both PFGE and
MSP-PCR showed clearly that all isolates were derived from a single clone.
Although PFGE is the reference method for typing of strains of several
species, it is time consuming and requires expensive labware. MSP-PCR, as
applied here, was rapid and able to reveal the clonal origin of the outbreak
isolates. The outbreak strain is not confined to a specific ward but its original
source or the mode of its transmission could not be assessed. However, the
usual movement ofpatients among wards may contribute for its dissemina-
tion.
IMoP1771 Genotypic analysis of multiresistant Adnetobacter
baumannii strains from intensive care unit
N. Vavatsi l , E. Kaitsa2, N. Panayotou2, P. Kazila2, A. Dimitriadoull , O.
Manou2
I Dept. ofBiochem. Med. School; ZDept. ofMicrob. Theagmion Hosp,
Thessaloniki, Greece
Objectives: Multiresistant Acinetobacter baumannii isolates obtained from
patients with infection in the intensive care unit, were studied for identifica-
tion of their genetic relationship.
Methods: Fifteen clinical isolates from equal number of patients were
studied. The biotype and the antibiotic resistance patterns were determined
by the PASCO system. For genotyping the isolates were analysed by RAPD
and PFGE. DNA extracted from all isolates was amplified by PCR using
four primers. PFGE was performed after digestion ofchromosomal DNA of
the isolates with restriction enzyme Sma!' The resulting band patterns were
compared and strains identified, by both techniques.
Results: All isolates belonged to the same biotype and had similar resistance
phenotypes. They were resistant to quinolones, penicillins, cephalosporins,
while according to their susceptibility to aminoglycosides, carbapenemes
and ampici1lin/sulbacram, were clustered to 3 groups. Genotyping by
RAPD revealed genetic homogeneity for 3 groups ofstrains corresponding
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to antibiogram analysis. PFGE results confirmed the genetic relationship for
the 2 groups and identified as different the remaining isolates.
Condusions: These results suggest that the infections were caused by 2
different strains of Acinetobacter baumannii for 2 groups of patients and by
genetic unrelated strains for the others.
IMOP1781 Susceptibility to selected antibiotics of
Pseudomonas aeruginosa and Adnetobacter calcoaceticus
isolated from patients hospitalised In the intensive care unit
]. Ligic;za,]. NiedZwiadek, E. Mazur, G. Polak, A. Rayssl. A. Chudnicka,
E. Kosior, M. KozioJ-Montewka
Dept of Medical Microbiology, Medical University, Lublin; 'John Paul II
Hospital, Zamosc, Polarld
Objectives: Gram negative rods, belonging to the genera Pseudomonas,
Aci",bacter and Xalllomonas, are frequently isolated from patients hospitalised
in inten<ive care units. Marked resistance of these pathogens for commonly
used antibiorics has been reported. The aim ofour study was to evaluate the
susceptibility to selected antibiotics in Ps. aeruginosa and A. calcoauricus
strains isolated from decubitus ulcers and uacheostomic tubes of patients
hospitalised in the intensive care unit ofJohn Paul" Hospital in Zamosz.
Methods: 171 strains of Ps. aerugi"osa and 56 strains of A. calcoaceticus have
been examined. Identification and antibiotics susceptibility have been
estimated using VITEK system (bioMerieux)
Results: Susceptibility to the selected antibiotics.
CIP OFX (PM CAZ FEP AN GM
Decubitus ulcer
Ps. aerug 72% 46% 91% 76% 68% 800/0 53% n = 104
Acinet. calco 32% 38% 96% 36% 100% 11% 12% n = 35
Tracheoslomic tube
Ps. acrug 69% 33% 93% 76% 71% 79% 59% n = 67
Acinet. caleo 30% 33% 100% 47% 100% 11% 10% n = 3\
Conclusions: In empiric antimicrobial therapy applying in the intensive care
unit patients, high level of Ps. aeruginosa and A. calcoacetiCl/s to carbapenems
and complete susceptibility of A. calcoacericus to the maxipime-group of
cefalosporins should be taken in consideration.
IMoP17911nddence of nosocomial infectious due to
Adnetobactersp, Pseudomonas sp and Staphylococcus sp in an
ICU and surgicals wards at military hospital of Tunis
A. Amor. F. Barguellil. M. BenMoussa
Department ofMicrobiology, Military Hospital of Tunis TUllis, Tunisia
Objectives: An incidence study about nosocomial infectious due to acineto-
baeter, Pseudomonas and Staphylococcus as carried out in an ICU and four
surgical wards (cardiovascular, abdominal, orthopedic and neurosurgery at
our hospital.
Methods: FromJanuary 1998 to May 1999,820 Clinical specimens collected
from hospitalised patients were performed in our laboratory. Culture and
identification ofisolated bacteria were performed by conventional methods
and antibiotic susceptibility testing by Kirby-Bauer Method.
Results: A total number of 794 suains were isolated: 257 Acinetobacter
(32.36%), 243 Pseudomonas (30.6%), 105 S. aureus (13.22%) and 189 CNS
(23.80%). The incidence of nosocomial infecion was more important in
ICU. Concerning the antibiotical susceptibility of the isolated bacteria. it is
worth reporting the intervening incidence of methicillin - resistant Staphy-
lococci (MRSA 40%, MRSE 36%). Pseudomo,.as and Acinetobacter were
resistant to imipenem (26% and 39%) Ceftazidirne (19% and 84%),
Amikacin (33% and 77%) and Ticarcillin (45% and 77%).
Conclusions: Nosocomial infectious are very common in patients of ICU
and the colonisation of these patients with resistant bacteria is a major
problem. The increasing resistance of the b.cteria to antibiotics. requires
further observations .nd follow-up.
IMoP1@Q] Outbreak of Adnetobacter baumannll in the
Regional Centre For Thoracic Diseases in Poznan, Poland
E. M. Stefaniukl , T. Ozorowski2, W. Hryniewiczl
'Sera & Vaccines Cmtral Res,arch Laboratory, Warsaw; 2Regional Centre for
Thoracic Diseases, Poznan, Poland
Objectives: To investigate. hospital outbreak caused by multiresistant
Acinetobacter baumallnii
Methods: Fourty-four patients in different wards of the Regional Centre
for Thoracic Diseases in Poznan were infected with A. baumannii between
June 1998 and March 1999. Clinical records of infected patients were
collected and analysed. Twenty-two isolates cultured from clinical speci-
mens, and during carriage and environmental testing were included in the
study. Species identification of the isolates was performed using the ATB
system (bioMerieux). MICs ofa wide set ofantimicrobials were determined
by the agar dilution method according to NCCLS. Acinetobacter isolates
were typed by RAPD using the RAPD-7, RAP))..1283 and ERIC-l
primers.
Results: The mortality rate in the group of infected patients was 25%.
Major risk factors of A. baumannii infections were identified as oxygen
therapy with the use of nebulisators (80% of cases) and antibiotic treatment
prior to infection (68%). Susceptibility testing demonstrated multidrug-
resistance of the isolates. All the isolates collected from patients and one
obtained from a carder were found closely related as revealed by identical or
very similar RAPD patterns.
Condusions: There was a high correlation between the number of A.
baumam,ii infections, the number of patients treated with oxygen therapy
and the number ofpatients with prior antibiotic therapy. The outbreak was
clonal and one of the factors responsible for the epidemic suain dissemina-
tion was c.rriage among the hospital personnel. Various procedures for
elimination of A. baumannii infections were inuoduced.
IMoP181! The outbreak caused by Adnetobacter baumannll
in the Department of Plastic Surgery & Bums
A. SIedzinska1, K. Gizynskil, A. Sametl • A. Rynkielska2
1Dept. ofClinical Bacteriology, Public Hospital No 1, Gdansk; 2Dept. of
Plastic Surgery & Burns Medical University ofGdansk, Poland
Objectives: Analysis of the outbreak caused by A. baumannii in the
Department of Plastic Surgary & Bums
Methods: In 1998 there were 52 patients hospitalized with diagnosis of
Combustio 30-60% in the Department ofPlastic Surgery & Burns Medical
University of Gdansk. 21 patients had positive cultures for A. baumannii.
The identification was performed by GPI cards (VITEK system, bioMer-
ieux) and API 20NE. Sensitivity was determined by disk-diffusion method.
We also carried out genotyping by rec-A-PCR/RFLP and Fingerprinting.
Results: All strains of A. baumannii belonged to one GNI phenotype
301110004, but to two API 20NE phenotypes - 0041073 and 0001073.
Strains with 0001073 phenotype were resistant to meropenem and sensitive
or moderately sensitive to impenem, and resistant to all other tested
antibiotics. They were submitted to further analysis by molecular typing,
They belonged to genotype 2 by recA-PCR/RFLP and genotypes A and D
Fingerptinting. Strains of genotype A were resistant to meropenem and
sensitive to imipenem. strains of genotype 0 were resistant to meropenem
and moderetly sensitive to imipenem. 3 of 21 patients with A. baumannii
died. They were infected with both strains, that were also recoverd from
section specimen. Treatment with imipenem failed to eradicate the bacteria.
Condusions: (1) There was the outbreak caused by 2 multiresistant mains of
A. baumannii in the Department of Plastic Surgery & Bums. (2) The
outbreaks caused by A. baumannii are becoming more and more threatening
due to multiresistance of strains, including carbapenems which contributes
to increased mortality.
P:7/2 - Miscellaneous nosocomial infections
IMoP1821 Prosthetic valve endocarditis
O. H. Torres, M. Gurgui. R. Pericas,]. L. Barrio, E. Francia,]. A.
Montiel.]. Ris, M. A. Sambeat, G. Vazquez
Hospital de Sam Pau, Universitat Autonoma de Barcelona, Spai"
Objectives: To know the incidence, clinical characteristics and evolution of
prosthetic valve endocarditis (PYE).
